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Introduction
Competitive markets are associated with desirable properties such as decision-making autonomy, free entry, and efficient allocation of resources. Notwithstanding, markets are often criticized for reasons beyond allocative efficiency. Some scholars argue, for example, that market exchange leads to a decay of ethical concerns. Recent contributions include Sandel (2012) and Falk & Szech (2013) , who conclude from their data that " [m] arket interaction erodes moral values, relative to individually stated preferences" (p. 707). Moreover, the distributive outcomes in many market economies are the subject of heated public controversyas exemplified by the Occupy Wall Street movement-and prominent academic debate (e.g., Piketty, 2014; Atkinson, 2015) . The debate about economic inequality is also a debate about fairness because some inequalities are considered to be fair, while others are not (e.g., Rawls, 1971; Nozick, 1974; Roemer, 1996; Frankfurt, 2015) . Our paper contributes to these fundamental debates by studying an additional, potentially desirable, welfare-enhancing property of competitive markets. We provide controlled experimental data showing that a competitive allocation mechanism provides justification for economic inequality, thereby reducingrelative to a non-competitive mechanism and for given distributive outcomes-conflict and wasteful counterproductive behaviors.
Understanding fairness perceptions is interesting in itself, but it is also important for efficiency reasons because many people are willing to retaliate against others whom they blame for economic outcomes that they perceive as unfair. Examples include industrial actions such as strikes, rulebook slowdowns, or acts of outright sabotage in response to low wages, 1 quality shading by suppliers when the terms of trade are unfavorable, 2 or even riots and public disorder triggered by an increase in fuel prices or public transportation fares.
3 In order to judge the overall efficiency of the mechanisms used to coordinate economic activity it is, therefore, important not only to understand their allocative efficiency but also how these mechanisms shape people's fairness perception of the resulting outcomes. If a given mechanism provides justification for the outcomes it generates, it will then also increase efficiency, ceteris paribus, by reducing counterproductive behaviors of less favored actors.
Given the central role that competition plays in economics, business life, and many realms of society at large, it is of particular interest to better understand the fairness perceptions associated with competitive mechanisms. Views in economics about the fairness of competitive outcomes diverge. Hart & Moore (2008) , for instance, hypothesize that competition "provides a relatively objective measure of what B [uyer] and S [eller] bring to the relationship" (p. 12). Survey evidence reported by Kahneman et al. (1986) , on the other hand, documents that many people regard competitive market outcomes as unfair, for example in scenarios where sellers raise prices in response to increased demand. However, the latter study does not consider alternative rationing mechanisms, so that it remains unclear how the competitive market fares relative to other mechanisms, such as the use of power and authority.
4
Our paper provides the first experimentally controlled, incentive compatible evidence that the use of a competitive mechanism-compared to the use of power or authority-attenuates wasteful reactions to unequal monetary payoffs. Our experimental baseline condition reflects a stylized trading situation where a powerful, monopsonistic buyer can trade with one of two possible sellers. The terms of trade-that is, the markup that the buyer pays on top of the seller's cost-are reflected in the number of points that the buyer transfers to one of the sellers. The buyer can choose between two different mechanisms. He can either use his price setting power to set the transfer directly, or he can let the transfer be determined in a competitive clock auction. If the buyer uses his price setting power, he approaches one of the two sellers directly, dictates the price, and trades with that seller. The other seller, who is not considered, receives nothing. Under the competitive mechanism, in contrast, the buyer lets the two sellers compete with each other. The transfer in the auction increases automatically every second until one of the sellers accepts. The seller who first accepts receives the transfer; the other seller gets nothing. After the transfer is determined-either by use of the buyer's price setting power or by competition-the sellers can engage in counterproductive behavior. This is implemented in form of a costly punishment option that allows retaliating against both the buyer and the other sellers. 5 The observed punishment pattern serves as our measure of the perceived fairness of the distributive outcome resulting under the chosen mechanism.
We find that-for given distributive outcomes-the competitive mechanism triggers less punishment for the buyer compared to when he uses his market power to set the price directly. Moreover, we find that the use of the competitive mechanism leads to a partial shift of blame. While the buyer is punished less under competition, the sellers punish each other more. Importantly, the increase in the sellers' mutual punishment is smaller than the reduction in the punishment of the buyer. The use of competition thus decreases the total amount of counterproductive behavior for given realizations of economic inequality. That is, it decreases the inefficiencies such as acts of sabotage, quality shading, or social unrest that conflicting views about the fairness of the resulting distributive outcome cause.
As one concrete example for the implications of our findings, consider procurement auctions. The existing literature argues that asymmetric information about the sellers' costs of production is the key reason for the use of procurement auctions (see, e.g., Klemperer, 1999) . Our results show that powerful buyers, who intend to buy intermediate products from outside suppliers, may not only want to use a procurement auction because it allows elicitation of sellers' costs, but also because it attenuates inefficiencies caused by counterproductive behaviors of sellers who feel shortchanged if prices are low.
More generally, our paper adds a new angle to transaction cost economics. When comparing the costs and benefits of the use of markets and hierarchies, the incomplete contracting literature emphasizes the trade-off between inefficiencies caused by opportunism in outsourced producer-supplier relations on the one hand, and bureaucracy costs in authoritybased, vertically integrated firms on the other hand (Williamson 1975 (Williamson , 1985 . Buyers in our experiment are not confronted with an explicit make-or-buy decision, but the available options-competition and power-can very naturally be interpreted as the choice between markets and hierarchies. Our results thus reveal an additional benefit of using the market that has, to the best of our knowledge, never been considered in the literature before: replacing authority-driven, in-house governance with a competitive market mechanism may avoid retaliatory counterproductive behaviors that would have occurred otherwise.
To check the robustness of our results we implemented a series of control treatments. First, we test whether our results are a consequence of self-selection of different buyer types into different mechanisms. Sellers' punishment decisions might, for instance, be driven by the belief that "unkind" buyers use their market power, while "kind" buyers use the competitive mechanism. Hence, to isolate the effect of the mechanism itself from the effect of the buyer's choice, we randomly assign mechanisms to buyers. Second, we study the role of average transfer levels on punishment in the two mechanisms. In in our baseline condition, average transfers turned out to be higher under competition than under price setting power. To preclude this from affecting our results, we modified the experimental parameters to reverse this relation. Third, we add another seller to our game to test whether an increase in the intensity of competition affects our results. We find that all our findings hold in all three control treatments.
Finally, to study possible determinants of the punishment-reducing effect of competition, we implemented three further treatments. First, we explore the extent to which our results are driven by the free entry property of competition. In our baseline condition the buyer's choice of competition grants all sellers an equal chance to obtain the transfer. When the buyer uses his price setting power, in contrast, one seller is predetermined to receive the transfer. To identify the effect of symmetric participation opportunities, we randomize which seller gets the transfer when the buyer uses his price setting power. This ensures that all sellers have the same chances of getting the transfer in both mechanisms. Second, we study the importance of decision-making autonomy on the sellers' inclination to retaliate. In the baseline condition sellers make an active acceptance decision only under competition, but not when the buyer uses his price setting power. We therefore also introduce an active acceptance decision in the latter case. In a final treatment, we directly involve the buyer in the competitive price determination by letting him set the sequence of increasing prices in the auction. We find that our results remain unchanged in all these treatments.
The remainder of the paper is organized as follows. Section 2 discusses further related literature. Section 3 describes the design of our baseline condition. Section 4 presents our main results. Sections 5 and 6 document the robustness of our results in six additional treatments. Section 7 discusses individual heterogeneity in sellers' counterproductive behavior. Section 8 analyzes buyers' optimal and actual choices of mechanism. Section 9 concludes.
Related Literature
The idea that the same outcome is judged differently depending on the procedure that leads to it is deeply entrenched in psychology (e.g., Thibaut & Walker, 1975) and not foreign to economics (e.g., Frey et al., 2004) . The existing work on procedural fairness in economics mainly focuses on the role of biased vs. unbiased random procedures to capture the idea of equal opportunity, "level playing field," or ex-ante fairness (e.g., Bolton et al., 2005; Trautmann, 2009; Krawczyk & Le Lec, 2010; Sebald, 2010; Krawczyk, 2011; Brock et al., 2013; . Our paper advances this literature by showing that, compared to the use of power or authority, a competitive mechanism is perceived as a fair procedure.
Our paper also contributes to the literature on the diffusion of responsibility. Studies in psychology show that responsibility is diffused in groups (the so called "bystander effect", see Darley & Latane, 1968) , and recent studies in economics show that responsibility diffusion leads to more selfish behavior in economic contexts (e.g., Dana et al., 2007; Hamman et al., 2010) . The punishment pattern reported here is consistent with the idea that responsibility diffusion reduces blame. If the buyer uses his price setting power to determine the transfer, he is the only person who makes a decision. Under competition, in contrast, two actors make a decision: the buyer chooses the mechanism and one of the sellers accepts the transfer. Relatedly, Bartling & Fischbacher (2012) show that delegating a potentially unpopular decision to another person or to a random device reduces the own punishment for unfair outcomes (see also Coffman, 2011; Oexl & Grossman, 2013) . Our paper shows that it is possible as well to deflect blame by delegating the determination of the terms of trade to a competitive mechanism and "let the market decide." Importantly, however, the punishment-reducing effect of the competitive mechanism goes beyond the mere blame-shifting effect of delegation and diffusion of responsibility because it reduces overall punishment and it is present also in our control treatment with exogenous assignment of mechanisms.
Moreover, recent experimental papers argue that people make more selfish decisions in market environments than in comparable non-market environments (Falk & Szech, 2013; . Other papers argue that merely framing an interaction with market terminology or priming individuals to think of money reduces the importance of fairness considerations among interacting individuals (e.g., Hoffman et al., 1994; Ross & Ward, 2003; Vohs et al., 2006; Ellingsen et al., 2012; . Our paper makes an important contribution to this literature by showing that competitive procedures provide justification for economic inequality. Hence, competitive mechanisms (which might be primed by money) do not necessarily reduce the importance of fairness considerations (or morals). Rather, people judge inequality as more justified if it is the result of a competitive mechanism.
Furthermore, our paper is related to experimental studies by Fehr et al. (2009 Fehr et al. ( , 2011 Fehr et al. ( , 2015 , who confirm Hart & Moore's (2008) hypothesis that a competitively negotiated exante contract provides a reference point for ex-post trade (see also Bartling & Schmidt, 2015; Brandts et al., 2015) . The papers by Fehr et al. take a competitive environment as given and focus on the impact of the buyer's choice between a rigid and a flexible contract on sellers' ex-post counterproductive behavior. In contrast, we do not focus on the choice of a contract type but on the buyer's choice of mechanism-either the use of price setting power or of competition-on counterproductive behavior by sellers.
Finally, previous work has investigated the effect of competition in ultimatum games (Güth et al., 1998; Marchand, 2001; Grosskopf, 2003; Fischbacher et al., 2009 ). These studies show that competition among receivers hugely increases their willingness to accept low offers. However, it is important to notice that these findings do not imply that competition alters the receivers' fairness perceptions. Fehr & Schmidt (1999) show that the same outcome-based fairness preferences that motivate receivers to reject low offers in the standard ultimatum game can induce them to accept the same low offers under competition. The reason is that the presence of competing receivers implies that a single receiver cannot ensure punishment of the proposer by rejecting a low offer. There is always the possibility that another receiver accepts, in which case the rejecting receiver lowers his expected payoff without affecting the proposer's payoff.
6 In contrast, outcome-based fairness models such as Fehr & Schmidt cannot explain why sellers in our study punish less when the same unequal payoff distribution was determined by competition rather than by the buyer's price setting power. The reason is that once the transfer is determined, sellers are in the exact same strategic situationirrespective of the underlying mechanism.
Experimental Design
To address our research question, we consider the following trading situation. A single buyer can trade with one of several sellers, either by using his monopsonistic price setting power to directly set the selling price or by entering the sellers into price competition with each other. After the price is determined, sellers who feel shortchanged can engage in costly counterproductive behavior such as sabotage or performance shading. Our experimental strategy is to capture this situation in the simplest possible design.
Baseline Treatment
We implement a three-player game with one buyer and two sellers. The buyer has an endowment of 90 points and the two sellers have an endowment of 10 points each. The buyer implements a transaction with one of the sellers. The transaction is executed simply by transferring an integer amount t ∈ [0, 40] to one of the two sellers. The transfer can be interpreted as the markup that the buyer pays the seller on top of the seller's cost. The default is that the buyer receives the entire surplus from trade (90 points), represented by his large endowment, but he can set a positive transfer-i.e., a price that strictly exceeds the seller's costs-to share parts of the surplus with the seller. The buyer decides whether to use his monosponistic price setting power and set the transfer directly or to let it be determined in a competitive auction. One randomly chosen seller can finally allocate costly punishment points to the buyer and/or the respective other seller. 7 In the following we provide a step-by-step account of the game and describe each player's decisions in detail.
Step 1: The buyer's choice of mechanism
The buyer (player A) first decides whether to use his price setting power or to employ a competitive mechanism to determine the transfer t that goes to one of the two sellers (players B and C).
(i) If A chooses to use his price setting power, he determines directly how many points t to transfer to the seller. Importantly, the transfer always goes to B in this case, and C receives nothing.
(ii) If A chooses competition, the transfer is determined by an increasing clock auction.
The transfer starts at 0 points and increases automatically by one point each second. The auction stops as soon as one of the two sellers accepts the current transfer. The transfer can thus go to either B or C, depending on who accepts first. Should the clock auction arrive at the maximal transfer of 40 points (after 40 seconds), it does not increase further.
8
Two important features of our experimental design are worth noting at this point. First, openness is a common feature of competitive mechanisms. Indeed, one defining characteristic of perfect competition is free market entry. We capture this feature in our experimental design by granting both sellers (B and C) equal chances to receive the transfer under the competitive mechanism. We exclude one of the sellers (C) from receiving the transfer if the buyer uses his price setting power in order to clearly differentiate the two mechanisms along the dimension of participation opportunities. This allows us to elicit counterproductive behavior from two different types of sellers, i.e. to study whether B and C react differently to given transfers under the two mechanisms. Moreover, in one of our additional treatments, which we describe below, we implement symmetric participation opportunities for both sellers also when the buyer uses his price setting power. This enables us to isolate the role of equal participation opportunities.
Second, real world buyers are free to decide whether they want to run, for example, a procurement auction or employ other ways to determine the price. Providing the buyer with the choice of the price setting mechanism is thus a realistic feature that we want to capture in our design. However, in another additional treatment, described below, we impose the mechanism exogenously. This allows us to separate the effect of the buyer's choice of mechanism and the effect of the mechanism in itself on the sellers' counterproductive behavior.
Step 2: Sellers' acceptance decisions If A chooses the increasing clock auction to determine the transfer, B and C must independently decide when to click on an accept button to receive the actual transfer. Accepting early results in receiving a low transfer, but waiting comes with the risk that one receives nothing as the respective other seller accepts first. Once one of the sellers accepts, the auction ends and the respective other seller cannot make a decision any longer. When the buyer uses his price setting power to set the transfer directly, B cannot decide whether to accept or reject the transfer but simply receives the transfer determined by the buyer.
Note that by the very nature of the competitive auction, sellers choose whether or not to accept a given transfer. Indeed, decision making autonomy is an important feature of competitive mechanisms in general. In contrast, the seller does not have a choice if the buyer uses his price setting power to set the transfer. We implemented this feature in our experimental design in order to differentiate the two price setting mechanisms along the dimension of "active acceptance." In one of our additional treatments, discussed below, we provide B with an explicit acceptance decision also when the buyer uses his price setting power. This allows us to identify the effect of sellers' active acceptance.
Step 3: Sellers' punishment decisions Once one of the sellers has received the transfer from A, either B or C is randomly selected with equal probability. The selected seller receives 5 additional points, which he can keep or use in part or all to punish the other players. To destroy one point of another player, the selected seller must give up 0.1 points of his own. He can deduct a maximum of 50 points in total from the other two players. Punishment can reduce a player's profit down to 0, but we do not allow for negative monetary payoffs.
9
We used the strategy method to elicit punishment decisions from both sellers. First both sellers decided privately how many points, if any, to deduct from the other players. Only thereafter it was randomly determined whether B's or C's decisions were implemented.
In the following we summarize the players' payoffs. Table 1 displays the intermediary payoffsπ resulting from the game before punishment. In the table, "Power" refers to the case where the buyer uses his price setting power to determine the transfer; "Competition" refers to the case where the buyer employs the clock auction. Table 2 shows the final payoffs π that result after punishment points p have been assigned by the randomly determined seller. The game was played repeatedly for 12 periods with fixed roles but random rematching of players. One period was randomly selected for payment at the end of the experiment. 
Notes: The table shows final payoffs π as a function of the intermediate payoffπ and payments relating to punishment. The seller who can punish (B or C) receives 5 points extra. Each punishment point p assigned to another player reduces the punisher's payoff by 0.1 points. Superscripts denote the target of punishment.
Data Collection and Procedural Details
We conducted the study at the FLEX lab at Goethe-University in Frankfurt, Germany. Participants were recruited from the regular subject pool, covering all fields of study, using ORSEE (Greiner, 2003) . The study was computerized using z-Tree (Fischbacher, 2007) . We ran 51 sessions with a total of 1,090 subjects. We ran nine sessions of our baseline treatment and seven sessions for each of our six additional treatments, which we describe in Sections 5 and 6. We conducted two waves of sessions; the first in June, July, and November 2012 and the second in October and November 2014.
10 Within the two waves of sessions, treatments were randomly assigned to sessions and participants were randomly assigned to roles. We aimed at 24 subjects per session but some sessions were smaller due to no-shows. One session had 15 subjects only; all other session had at least 18 subjects. Subjects received detailed written instructions at the beginning of a session and had to correctly answer several control questions before the experiment was started. While the participants read the instructions, they had the possibility to ask comprehension questions, which were answered in private. A summary of the instructions was finally read aloud.
The experiment was framed neutrally. The roles in the experiment were not labeled as "buyers" and "sellers," instead we simply referred to roles A, B, or C (or D in our "intense competition" treatment). A translation of the original German instructions for the baseline condition is in Appendix B. Subjects finally answered a questionnaire containing demographics and some personality measures (see our discussion in Section 7). Role assignments, choices made, and earnings were anonymous.
Sessions lasted for 75 to 90 minutes including the reading of the instructions and the final cash payments. Subjects received a show-up fee of 10 EUR and experimental points were converted at a rate of five points per Euro. Average total earnings were 16.42 EUR; 24.06 EUR for subjects in the role of A, and 12.78 EUR for subjects in the role of B, C, or D.
Main Results
In this section we analyze the data of the baseline treatment to study the impact of the mechanism that was employed to set the transfer on the sellers' counterproductive behavior.
The grey bars in Figure 1 display the relative frequency of the different transfer levels when the buyer uses his price setting power ("Power") and the black bars show the transfers under the competitive auction ("Competition"). We aggregate transfers in bins of five to smooth random variation. Transfers of zero are displayed separately as they account for a substantial number of observations when the buyer uses his price setting power. Transfers larger than 15 are grouped together as they are infrequent under both mechanisms. The average transfer amounts to 4.32 when the buyer sets it directly and to 9.68 under competition.
Our main interest is the punishment of the buyer for given transfers under the two mechanisms. The grey solid line in Figure 1 displays this information for the use of price setting power and the black solid line for the use of competition.
11 The figure reveals that the punishment of the buyer for given transfers is lower on average under competition than when the buyer uses his price setting power. Averaged over all transfer levels, punishment equals 15.17 points if the buyer sets the transfer directly and 6.55 points if the transfer is determined competitively. Regression (1) in Table 3 confirms the statistical significance of the difference in counterproductive behavior across the two mechanisms. The dependent variable is the punishment of the buyers. The use of price setting power is the omitted category and "Competition" is a dummy variable that takes on value 1 if an observation comes from the competitive mech- anism and value 0 otherwise. The regression controls for the size of the transfer and the period of observation. It also includes dummy variables for each of our additional treatments and interactions with the competition dummy, which we will discuss in Sections 5 and 6.
The important observation is that the coefficient of the competition dummy is large in size, negative, and highly significant (p < .001).
12 The estimation reveals that, on average over all transfer levels, punishment under competition is about 6.5 points lower under competition. This confirms that the use of a competitive mechanism reduces counterproductive behavior for given transfer levels.
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RESULT 1: Sellers punish the buyer less for given transfer levels if the transfer is determined competitively rather than by use of the buyer's price setting power. (1), the respectively other seller(s) (2), or in total (3). For the intense competition treatment, the dependent variable in (2) corresponds to the sum of punishment assigned to the other two sellers. Post-estimation Wald tests show that competition significantly decreases punishment for A in all treatments (p < .001; except in exogenous mechanism, where p = .002). The decrease in punishment for B/C/(D) is also significant in all treatments (p < .001), as is the overall decrease in total punishment (exogenous mechanism: p = .030, reversed levels: p = .016, intense competition: p = .007, symmetric participation: p = .013, seller acceptance: p < .001, and buyer involvement: p < .001).
The negative and significant coefficient of "Transfer" shows that punishment tends to be lower for higher transfers on average over all treatments and mechanisms, which can be seen in Figure 1 for the baseline treatment and in Figure 3 for all other treatments. The negative and significant coefficient of "Period" reveals that punishment generally declines over the course of the 12 periods of the experiment. Importantly, however, a separate analysis shows that the difference in punishment across the two price setting mechanisms does not diminish over time.
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We next turn to the sellers' mutual punishment. The grey dashed line in Figure 1 displays the average punishment that the sellers inflict upon each other when the buyer uses his price setting power and the black dashed line displays mutual punishment under competition. The figure reveals that the sellers punish each other more under competition. Averaged over all transfer levels, sellers punish the other seller with 0.88 points when the buyer picks the transfer using his power and with 2.93 points when the transfer is determined under competition. Regression (2) in Table 3 confirms the statistical significance of this effect. The dependent variable is the punishment for the respective other seller; otherwise regressions (1) and (2) are equivalent. The coefficient of the competition dummy in regression (2) is positive and highly significant (p < .001). The effect is again large: the mutual punishment increases by more than 1.5 points on average over all transfers levels. Hence, the use of the competitive mechanism leads to a shift of the blame for the implementation of low transfers from the buyer to the respective other seller. We summarize this finding in our second result.
RESULT 2: Sellers punish each other more for given transfer levels if the transfer is determined competitively rather than by use of the buyer's price setting power.
Given the opposite effects of competition on the punishment targeted at the buyer and the respective other seller, the question arises whether total punishment increases or decreases. A comparison of the effect sizes displayed in Figure 1 suggests that competition reduces total punishment for given transfers. This is confirmed by regression (3) in Table 3 . The dependent variable is total punishment; otherwise regression (3) is equivalent to regressions (1) and (2). The coefficient of the competition dummy is negative and highly significant (p = .001).
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We summarize this finding in our third result.
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RESULT 3: Overall punishment-the sum of punishment targeted at the buyer and the punishment targeted at the respective other seller-for given transfer levels is lower if the transfer is determined competitively rather than by use of the buyer's price setting power.
Robustness across Seller Types
Recall that the transfer always goes to seller B but never to seller C when the buyer uses his price setting power. Cs thus have a chance to receive the transfer only when the buyer chooses the competitive mechanism. For Bs, in contrast, competition creates an additional risk. When the buyer uses his price setting power, they receive a transfer with certainty (though it might be zero), but under competition they only receive a transfer if they accept first. This asymmetry between seller types may create different punishment motives. One might, for instance, suspect that the higher punishment for A when he uses his price setting power is predominantly driven by punishment from Cs who punish A for not having chosen competition.
We address this possibility in Figure 2 , which displays the buyers' average punishment under the two price setting mechanisms separately for the two types of sellers. The left panel of Figure 2 reveals that the effect of competition on the punishment for the buyer is not only driven by Cs. Both seller types punish the buyer more harshly on average when he uses his price setting power than when he chooses the competitive mechanism to determine the transfer. Moreover, the right panel reveals that the increase in punishment of the respective other seller also stems from both seller types (though the effect is smaller for Cs).
17 In fact, irrespective of the seller type, the increase in punishment for the respective other seller is mainly driven by the loser under the competitive mechanism. When examining punishment behavior for competition winners and losers separately, we find that the losers punish the winners more than the winners punish the losers (p < .001). In contrast, we find no significant difference in the punishment for the buyer between competition winners and losers (p > .10; see Table A8 in the Appendix).
in Table 3 and additionally included a dummy for data from 2014 and its interaction with competition. We find that both the 2014-dummy and the interaction term are insignificant in all three regressions (p > .10, standard errors clustered by individual, not session, as there are nine baseline sessions only), suggesting that no substantial changes had occurred in the subject pool between 2012 and 2014. 17 In the Appendix we provide additional regression analyses confirming these findings. Tables A4 to  A7 report regressions equivalent to the regressions in Tables 3 (OLS) and A1 (Tobit) for both seller types separately. Results 1-3 hold for both seller types separately, with the only exception that the increase in sellers' mutual punishment is not significant for Cs. 
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Robustness
In this section we discuss three additional treatments to study the robustness of our main results. First, we exogenously assign mechanisms to buyers to separate the role of the buyer's choice of the mechanism from the effect of the mechanism as such. Second, we implement a treatment where we reverse the average levels of the transfer that result under power and competition in the baseline treatment. Finally, we study the robustness of the effect of competition on counterproductive behavior by varying the intensity of competition.
Exogenous Mechanism
The fact that the price setting mechanism is a choice could give rise to selection effects on the buyers' side. For example, if sellers update their beliefs about a buyer's "type" by observing the buyer's choice of mechanism, differences in punishment between the two mechanism could stem from sellers' reactions to different types of buyers rather than from their reactions to different mechanisms (e.g., Levine, 1998) . The exogenous mechanism treatment removes the buyer's choice of mechanism. Instead, a random device selects for each buyer and in each round with equal probability the mechanism that determines the price, thus either the competitive mechanism or the mechanism under which the buyer uses his price setting power. The baseline and exogenous mechanism treatments are identical in all other respects. The exogenous mechanism treatment thus allows us to separate the effect of (i) the mechanism itself and (ii) the buyer's choice of the mechanism on counterproductive behavior.
Figure 3 displays transfers and punishment in all our additional treatments. Panel A shows the data for the exogenous mechanism treatment. Looking at transfers first, it is evident that there are only about half as many cases, relative to the baseline condition, in which the buyer directly sets a transfer of zero. The average transfer when the buyer uses his price setting power in the exogenous mechanism treatment amounts to 9.00, while it is 4.32 in the baseline treatment only. This difference is highly significant (p < .001) and it suggests that different types of buyers indeed self-select into the different mechanisms in the baseline condition: buyers who want to ensure a small transfer use their price setting power rather than the competitive mechanism.
Importantly, however, Panel A of Figure 3 reveals that the punishment pattern remains qualitatively unchanged.
18 This is confirmed by the regression analyses in Table 3 . The regression models include treatment dummies and interactions of the treatment dummies with the "Competition" dummy. The interaction measures whether the impact of the use of the competitive mechanism on the sellers' counterproductive behavior is different from its impact in the baseline condition. The table shows that the interaction "Competition X Exogenous Mechanism" is not significant in either regression model, indicating that punishment behavior does not significantly differ between the baseline and the exogenous mechanism treatment. This finding shows that it is not the choice of the mechanism but the mechanism in itself that is driving our main Results 1 to 3.
Reversed Levels
The transfer levels when the buyer uses his price setting power are determined by the buyers' generosity and the sellers' threat of punishment, the ones under competition are determined by the intensity with which sellers compete with each other. Which mechanism generates higher transfers depends on a number of parameters and there is no generic reason why the average level of the transfer should be higher or lower under one or the other mechanism. The transfers are higher on average under competition than under price setting power in our baseline condition (9.68 vs. 4.32). We cannot a priori exclude that this difference in average transfers has partially determined the sellers' counterproductive behavior under the two mechanisms in the baseline treatment. For example, it is possible that sellers have judged buyers who chose competition as more kind because this choice leads to higher average transfers (e.g., Rabin, 1993; Dufwenberg & Kirchsteiger, 2004; Falk & Fischbacher, 2006) . To study whether the sellers' counterproductive behavior is driven by the relative level of the average transfer in our baseline treatment-rather than by genuine features of the two mechanisms-we conducted the reversed levels treatment.
19 To reverse the relative average transfer level in the two mechanisms, we implemented the following two changes. First, the seller who does not receive the transfer obtains five points only under both mechanisms (instead of 10 points as in the baseline). This change increases the pressure to accept low transfers in the auction because already accepting a transfer of zero makes a seller better off (10 points) than not obtaining a transfer at all (5 points). Second, the buyers who use their price setting power in the baseline treatment determined the transfer by way of a scroll bar, where the default was set to zero. 20 In the reversed levels treatment, we replaced the scroll bar with an empty entry field where buyers had to enter the desired transfer, i.e. no default was indicated. The distribution of transfers displayed in Panel B in Figure 3 shows that these changes reduced transfers under competition and increased transfers when buyers used their price setting power. As intended, average transfers in the reversed levels treatment are now lower under competition than under price setting power (6.89 vs. 9.59). Importantly, the results presented in Table 3 show that the interaction "Competition X Reversed Levels" is not significant in any of the three regression models. Punishment behavior does not significantly differ between the baseline and the reversed levels treatment, indicating that Results 1 to 3 also hold if transfers are on average lower under competition.
The robustness of our results with regard to average transfer levels in the two price setting mechanisms can also be read from Panel B of Figure 3 . For small transfers (up to 10 points), the punishment targeted at the buyer is clearly lower under competition than under price setting power in the reversed levels treatment as well. Note that this part of the transfer distribution contains the large majority of observations (72.4 percent). Since higher transfers decrease punishment much more strongly when the buyer sets the transfer directly than when it is set under competition, the solid lines cross for transfers greater than 10 points. This interaction effect between transfer size and mechanism is also present in the other treatments. 21 The reason for this observation can be understood when considering that the buyer fully determines the transfer when he uses his price setting power. Consequently, 19 We devised this treatment ex-post, after observing the results of the baseline condition. 20 We implemented the choice of the transfer by way of moving a scroll bar with a zero transfer default position in order to closely mimic the fact that the transfer starts at zero in the clock auction as well. The decision screens can be seen in the instructions that are provided in Appendix B.
21 An additional interaction term "Competition X Transfer" entered in regression (1) of Table 3 is positive and highly significant (p < .001) indicating that the interaction is present when pooling all treatments together. On the treatment-level we find a significant "Competition X Transfer" interaction in the baseline (p = .004), symmetric participation (p = .018), seller acceptance (p < .001), intense competition (p = .022), and reversed levels (p < .001) treatments, but not in the buyer involvement treatment (p = .119). See also footnote 18. the buyer is punished less if he shows himself to be more generous. Under competition, in contrast, the buyer has no control over the resulting transfer any longer, hence punishment does not decrease as much when a competitive transfer turns out to be relatively large.
Intense Competition
A decisive characteristic of any competitive mechanism is its intensity. The more intense the competition between sellers, the lower is the expected transfer. The intensity of competition might thus be an important determinant of the perceived fairness of a competitive mechanism. To study the influence of this factor on counterproductive behavior, we increase the number of sellers in the intense competition treatment by adding a player D, who is a "clone" of C in every respect. Thus, if A chooses competition, there are now three sellers (B, C, and D) who compete for receiving the transfer. If A chooses to use his price setting power, the rules are as in the baseline treatment in that the transfer always goes to B.
22
Comparing the distribution of the transfers under competition in the intense competition treatment as shown in Panel C in Figure 3 with the distribution in the baseline condition reveals that the increased competition in the intense competition treatment leads to lower transfers under competition than in the baseline. The average competitive transfer amounts to 5.88 in the intense competition treatment, which is significantly lower than the average competitive transfer of 9.46 in the baseline (p = .001). This indicates that competition for transfers is indeed harsher when a third seller is present.
Importantly, however, the punishment pattern shown in Panel C in Figure 3 is again qualitatively identical to the baseline condition, which is confirmed by the insignificance of the interaction term "Competition X Intense Competition" in all three models in Table 3 . This shows that Results 1 to 3 hold under intensified competition.
Potential Determinants
In this section we discuss three additional treatments to analyze potential determinants of our results, such as the sellers' participation opportunities, active acceptance decisions, and the buyer's involvement in the competitive mechanism.
Symmetric Participation
To identify the impact on counterproductive behavior of the participation asymmetry between Bs and Cs when the buyer uses his price setting power in the baseline condition, we provide symmetric participation opportunities under both mechanisms in the symmetric participation treatment. Specifically, if the buyer uses his price setting power in the symmetric participation treatment, he first sets the transfer and it is then randomly determined, with equal probability, whether B or C receives the transfer. If the buyer chooses competition, the rules are exactly as in the baseline condition.
Our analysis in Section 4.1 revealed that the punishment pattern observed in the baseline condition is not driven by one particular seller type. This does, however, not necessarily exclude that the asymmetry between Bs and Cs is an important driver of our results. It is possible, for example, that the buyer's use of his price setting power is perceived as relatively unfair by both B and C, because it favors player B and prohibits player C from getting a transfer. The symmetric participation treatment allows us to identify the importance of the participation asymmetry between Bs and Cs.
Panel D of Figure 3 shows that the punishment pattern in the symmetric participation treatment is very similar to the baseline. The regression results in Table 3 confirm that punishment in the symmetric participation treatment does not significantly differ from the baseline. The interaction of the treatment variable "Symmetric Participation" with "Competition" is not significant in any of the regression models. This shows that the asymmetric participation opportunities when the buyer uses his market power do not drive our main Results 1 to 3.
Seller Acceptance
Decision making autonomy is an integral feature of any competitive mechanism. On the one hand, it means that everybody is free to reject given terms of trade-even if this implies not trading at all. On the other hand, it means that a transaction always involves an active decision to accept the terms of trade-even if these terms are unattractive. The feature of "freedom of choice" is mirrored in our experimental design as it is the sellers' choice whether or not to click on an accept-button to receive the actual transfer under the competitive mechanism. In contrast, B does not have a choice when the buyer uses his price setting power in our baseline treatment because the transfer is simply dictated by the buyer.
The seller acceptance treatment introduces an acceptance decision also when the buyer uses his price setting power. If A uses his price setting power in the seller acceptance treatment, B receives the transfer only if he accepts it by clicking on an "accept" button-exactly as under competition. If B does not accept, the transfer goes to C, who then automatically has to accept.
23 The competitive mechanism is identical to the baseline treatment.
Panel E in Figure 3 and the regression results in Table 3 show that sellers' punishment behavior in the seller acceptance treatment does not differ significantly from the baseline condition. However, since the acceptance decision is held constant between the two mechanisms only for Bs, we also run regressions with the data from the Bs only (recall that Figure 3 and Table 3 consider data from Bs and Cs jointly). These estimations do not reveal any significant differences between the two treatments either. The coefficient for the "Competition X Seller Acceptance" interaction term is not significant in either model, i.e. the effect of competition is the same as in the baseline when it comes to the punishment for the buyer (p = .289), for the respective other seller (p = .650), or in total (p = .257).
24 Based on these results, we conclude that the active acceptance decision present in the competitive mechanism is not a key driver of Results 1 to 3 that we identify in the baseline condition.
Buyer Involvement
The clock auction that is used to determine the transfer under the competitive mechanism is completely detached from the buyer. In particular, once A has chosen the competitive mechanism, the transfer is determined entirely by the acceptance decisions of B and Cwithout any further involvement of A. This might allow the buyer to hide behind the forces of competition and to avoid possible blame for low transfers. In the real world, however, buyers often remain involved in the determination of the terms of trade even under competitive mechanisms. Consider, for example, a situation where a buyer simultaneously engages in multiple bilateral negotiations with potential sellers. We give A an active part in the auction in the buyer involvement treatment in order to study whether an involvement of the buyer in the competitive mechanism affects the sellers' counterproductive behavior. In particular, if A chooses competition, he first has to set a sequence of ten strictly increasing transfer offers (the sequence cannot increase further if it reaches the maximum transfer of 40 before the tenth offer). In the actual auction, A's transfer offers are then shown to B and C in increasing order.
25 As in the baseline treatment, 23 We did not give C the option to reject the transfer in order not to affect A's incentives. Since C cannot reject, A knows that the transfer will be implemented for sure-exactly as in the baseline treatment. Bs accepted transfers of 1-5, 6-10, 11-15, and >15 in 82.3, 95.7, 89.7 , and 100 percent of the cases, respectively. They accepted transfers of zero in 37.9 percent of the cases, but this is an inconsequential choice.
24 The p-values stem from OLS regressions reported in full in Table A4 in the Appendix. Table A5 reports Tobit regressions.
25 The buyer's sequence of transfer offers was displayed on the sellers' screens before the start of the auction. Moreover, we slowed down the clock auction from 1 second to 1.5 seconds because it is cognitively more demanding for the sellers to process the buyer's sequence of increasing offers than to follow the standard clock auction with constant increments of 1 point. the seller (B or C) who first accepts an offer receives the transfer. If none of A's ten offers is accepted, the highest transfer offer is automatically increased by one point each second (up to the maximum transfer of 40) until one of the sellers accepts. The rules are exactly as in the baseline condition if A chooses to use his price setting power.
Panel F of Figure 3 reveals a very similar punishment pattern in the buyer involvement treatment compared to the baseline condition. The regression analysis in Table 3 confirms this result. The interaction of the treatment variable "Buyer Involvement" with "Competition" is not significant in any of the regression models.
26 These results show that involving the buyer in the competitive mechanism does not affect our main Results 1 to 3.
Individual Heterogeneity
In this section, we analyze individual heterogeneity in punishment decisions. For example, across all treatments 24.6 percent of the sellers (B, C, or D) never deduct any points from any other player during the 12 periods of the experiment. The regressions reported in Table 4 show the extent to which unobserved individual differences explain the variation in punishment decisions. The dependent variable in all regressions is the punishment for the buyer. Model (1) considers "Competition," "Transfer," and "Period" as explanatory variables and uses the data from all our treatments. This regression confirms our main finding that the use of a competitive mechanism reduces the punishment for the buyer. A comparison of column (1) with column (2) illustrates that including individual fixed effects does not alter the coefficients much, but simply increases the R 2 from about 6 percent to 56 percent. Unobserved individual differences thus explain the largest part of the variance in punishment decisions. However, since the assignment of subjects to roles and treatments is random and interactions were anonymous and one-shot, our experimental design allows for a clean identification of the effect of the mechanism on punishment, despite the presence of large individual heterogeneity. Regression (3) extends regression (1) by adding a "Female" dummy and its interaction with "Competition" to the explanatory variables. Our sample is relatively balanced, with 52.3 percent of subjects (570 of 1090) being female. We find that our main result-the reduction of the punishment when the buyer uses a competitive machnanism to set the 26 Involving the buyer in the determination of the transfer slightly increases the transfer level under competition (12.02) relative to the baseline condition (9.46). This difference is marginally significant (p = .054). We do not detect systematic effects of buyers' transfer sequences on punishment. Buyers' sequences can be characterized by the first transfer (starting point), the last transfer (end point), and the mean transfer. When regressing punishment for the buyer on these independent variables and controlling for transfer size and period, the results are as follows: first transfer = .076 (p = .692), mean transfer = −.193 (p = .559), last transfer = .062 (p = .707; OLS regression clustered by individual). is the number of punishment points assigned to the buyer. Big Five traits included in model 4 were measured in the post-experimental questionnaire using a German translation (Streib & Wiedmaier, 2001 ) of the mini-IPIP scale (Donnellan et al., 2006) . Each trait was measured by four items on five-point Likert scales. Cronbach's α indicate the following measurement reliabilities: Agreeableness α = .660, Extraversion α = .750, Openness α = .603, Conscientiousness α = .740, and Neuroticism α = .701.
transfer-is significantly less pronounced for women than for men. This can be seen by the positive sign of the coefficient for the interaction of "Female" and "Competition." Moreover, the negative sign of the "Female" dummy reveals that women punish less than men in general. Regression (4) shows that these results also hold when we control for a number of personality dimensions that are potentially correlated with gender. We want to stress that we did not have an ex-ante hypothesis regarding a gender effect, hence it should be interpreted cautiously. However, the observation that the punishment reducing effect of competition in our data is less pronounced for women than for men resonates with the existing literature showing that women have a less pronounced preference for competition compared to men (e.g., Gneezy et al., 2003; Gneezy & Rustichini, 2004; Niederle & Vesterlund, 2007; Croson & Gneezy, 2009) . Our data suggest that this gender difference in preferences for competition extends to fairness judgments of outcomes created by competitive mechanisms. In comparison to women, men seem to view competition as a relatively more acceptable source of inequality and therefore reduce their punishment behavior more strongly when an outcome has been determined competitively.
Buyers' Profits and Choice of Mechanism
The fact that the choice of competition reduces the punishment that sellers inflict on the buyer (for given transfer levels) renders competition potentially attractive for buyers. However, giving up power and delegating the transfer determination to a competitive auction also means that the buyer loses control over the resulting transfer. In this section we examine the impact of the buyers' choices of mechanism on their profits in our experiment. competition dummy. Moreover, the interaction between competition and gender remains significant when we include these additional interaction terms in the regression.
The left panel of Figure 4 allows identifying the optimal strategy for a money-maximizing buyer. The grey line shows the average profit of the buyer as a function of the transfer that buyers choose when they make use of their price setting power.
28 The black line illustrates the expected profit when the buyer chooses competition; it is horizontal because the buyer cannot control the transfer level but instead simply faces the expected competitive outcome. The figure reveals that buyers cannot realize higher (expected) profits when they use their price setting power instead of competition. Buyers can maximize their expected profit either by making use of the competitive mechanism or by directly setting a small transfer, slightly greater than zero. Consistent with these observations, panel B of Figure 4 shows that buyers make use of the competitive mechanism with increasing frequency over the course of the 12 periods of the experiment.
29 While buyers choose competition in less than 40 percent of the cases in the first two periods, the share increases to levels close to 50 percent in the last two periods of the experiment. On average over all treatments (except exogenous mechanism) and periods, buyers choose competition in 46.9 percent of all cases.
9 Conclusions
Competitive markets are associated with desirable properties such as decision-making autonomy and free entry. This paper asked whether competitive mechanisms are also perceived as just sources of economic inequality. To address this question, we conducted a series of laboratory experiments where a single powerful buyer could trade with one of several sellers, and where sellers could engage in inefficient counterproductive behavior. We found that low procurement prices, which allocate most of the surplus from trade to the buyer, trigger significantly less counterproductive behavior if the buyer uses a competitive auction to determine the terms of trade than if he uses his price setting power to dictate the same terms directly. These insights not only contribute to a long-standing debate in political philosophy about just sources of economic inequality, but are of importance for efficiency reasons as well. Perceived fairness violations can have severe economic consequences in the real world because 28 Figure 4 shows the pooled data from all treatments. Figure A2 in the Appendix provides the same information for each treatment separately. It shows that the patterns are similar in all treatments, except for the reversed levels treatment, where profits are higher under competition for all possible transfers.
29 Figure A3 in the Appendix provides the same information for each treatment individually. 30 This percentage does not differ much across treatments: 49.4 (baseline), 58.0 (reversed levels), 39.2 (intense competition), 43.1 (symmetric participation), 46.1 (seller acceptance), and 46.4 (buyer involvement). The positive time trend is highly significant when pooling the treatments together (p < .001). Looking at treatments separately it is at least marginally significant in all but the seller acceptance treatment.
they may lead to retaliatory actions, such as quality shading or sabotage, and our work shows that the use of competitive mechanisms makes such inefficient reactions less likely.
While our results were robustly obtained in seven independent treatment conditions, it will be interesting to consider further extensions in future research. First, we implemented an arguably fair manifestation of a competitive procedure, where all sellers have the same chance of winning the deal. It will be insightful to also study competitive mechanisms that provide some advantage to some sellers, i.e., that do not perfectly "level the playing field" (for instance because of an incumbent advantage). Second, we focused exclusively on counterproductive behavior. In some situations, however, efficient trade not only necessitates limiting harmful behavior, but also requires inducing proactive behavior, initiative, or voluntary cooperation (for instance effort beyond the letter of the contract in complex R&D projects). It will be important to examine whether the use of competition also allows motivating trading partners to engage in such productive behaviors. Finally, previous papers argue that differing beliefs about the fairness of income inequality lead to differences in redistributive policies across countries (e.g., Alesina & Angeletos, 2005; Alesina & Giuliano, 2011 ; see also Bénabou & Tirole, 2006) . It will be of interest to use our experimental design to study cross-country differences in the extent to which competitive mechanisms provide justification and thus shape beliefs about the fairness of income inequality.
Considering our findings in a broader context, we note that by providing justification for economic inequality and potentially reducing political pressure for redistribution, competitive mechanisms might perpetuate or even foster inequality in society. While a certain level of merit-based inequality is needed to sustain proper incentives for investment and innovation (e.g., Mirrlees, 1971) , excessive inequality can result in misallocation of resources and harm economic growth (see, e.g., Aghion et al., 1999; Barro, 2000) . The positive interpretation of our results that we provide in this paper might therefore be warranted as long as overall inequality remains within reasonable boundaries. (1), the respectively other seller(s) (2), or in total (3). For the intense competition treatment, the dependent variable in (2) corresponds to the sum of punishment assigned to the other two sellers. The table reports Tobit regressions right-censored at 50 (maximum punishment). The models correspond to those estimated by OLS in Table 3 . n/a 930 n/a 1 * p < .10, * * p < .05, * * * p < .01 Notes: Robust standard errors in parentheses, clustered by 51 sessions. The dependent variable (DV) in the 1st part regressions is a dummy taking on value 1 if there is positive punishment. The DV in the 2nd part is the number of punishment points, given positive punishment; cases with zero punishment are excluded. For the intense competition treatment, the dependent variable in (4) corresponds to the sum of punishment assigned to the other two sellers. The 2nd part Tobit regressions are right-censored at 50 (maximum punishment). The two-part models fit the data better than the Tobit models in Table A1 : For the punishment for A, the combined log-likelihood of the two-part model is −17, 747.9 compared to −35, 802.9 in the Tobit model. For the punishment for the other seller it is −10, 111.6 compared to −26, 904.2. n/a 1353 * p < .10, * * p < .05, * * * p < .01 Notes: Robust standard errors in parentheses, clustered by 51 sessions. The dependent variable (DV) in the 1st part regressions is a dummy taking on value 1 if there is positive punishment. The DV in the 2nd part is the number of punishment points, given positive punishment; zero punishment cases are excluded. The 2nd part Tobit regressions are right-censored at 50 (maximum punishment). The two-part model fits the data better than the Tobit model in Table A1 : the combined log-likelihood of the two-part model is −18, 659.9 compared to −35, 641.0 in the Tobit model. Only decisions from Bs are considered, except for the symmetric participation treatment, where both seller types are included, as both types can then receive the transfer under price setting power. Post-estimation Wald tests show that the effect of competition on punishment for A when considering only decisions from B types is significant in the exogenous mechanism, buyer involvement, and reversed levels treatment (p ≤ .001), as well as in the seller acceptance treatment (p = .022), but not in the intense competition treatment (p = .205). The increase in punishment for the other seller(s) is significant in all treatments (p < .001). For total punishment, it is significant in the exogenous mechanism (p = .012), symmetric participation (p = .047), buyer involvement (p < .001), and reversed levels (p = .031) treatments, but not in the seller acceptance (p = .800) and the intense competition treatment (p = .551). Only decisions from C and D type sellers are considered. The symmetric participation treatment is excluded because all seller are identical in this treatment. Post-estimation Wald tests show that the effect of competition on punishment for the other seller(s) when considering only decisions from C and D types is significant in the buyer involvement, seller acceptance, and intense competition treatments (p < .001), as well as in the exogenous mechanism (p = .016) and the reversed levels treatments (p = .049). The increase in punishment for the other seller(s) is marginally significant in the exogenous mechanism (p = .082) and the buyer involvement treatments (p = .047). It is not significant in the other treatments. For total punishment, it is significant in the seller acceptance (p < .001), intense competition (p = .015), buyer involvement (p = .003), and reversed levels (p = .096) treatments, but not in the exogenous mechanism treatment (p = .203). n/a 149 n/a 0 * p < .10, * * p < .05, * * * p < .01 Notes: Robust standard errors in parentheses, clustered by 51 sessions. "Winner" is a dummy variable taking on value 1 for auction winners. For the intense competition treatment, the dependent variable in (3) and (4) is the sum of punishment assigned to the other two sellers. Only observations from the competitive mechanism are considered. Tobit regressions are right-censored at 50 (maximum punishment). Coefficients in (3) and (4) are identical as there was no right-censoring for the punishment for the other seller(s). Post-estimation Wald tests after OLS regressions show that the punishment for A is the same for winners and losers in all treatments (p > .10 for all treatments). However, losers punish the other seller(s) significantly more than winners do (p < .001 for all treatments).
